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© A tube and a tube system intended for pneumatic transport. 

© A tube (10) for pneumatic transport of wearing material, ' 
for example crushed glass, sand, dolomite or basalt, consists 
of an outer casing (12} at the inside being covered with a 
wearing layer (14). Said wearing layer comprises a cast 
composition including crush glass and binder, preferably in 
the form of epoxy resin, in which composition there is 
moulded one or more electrical lines (16). Said electrical 
lines are connectable in a corresponding signal line having 
indicating means intended to enable indication of breaks of 
electrical lines at predetermined tube wearing. Also is 
disclosed a tube system comprising several tubes of the kind 
indicated above enabling indication and identification of 
breaks of electrical lines in a corresponding tube. 
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A tube and a tube system intended for pneumatic trans- 
port 



This invention refers to a tube intended for pneuma- 
tic transport of wearing material, e.g. crushed glass, sand, 
dolomite or basalt, said tube consisting of an outer casing 
which is covered at the inside thereof by a wearing layer. 

5 Furthermore the invention relates to a complete tube system 
including several of said tubes. 

The use of .tubes and tube. systems for pneumatic trans- 
port has many advantages for example from the point of view 
of working environment and brings about proportionately simple 

10 tubings both in vertical and horizontal planes. The essential 
drawbacks of this type of transport include a large consump- 
tion of energy and a heavy wearing of the tubes and the tube 
systems, respectively, particularly in connection with bends 
and shunt lines. 

15 In conventional arrangements of the intended kind the 

radius of the tube bends is selected as large as possible in 
order not to make the drops of 'pressure too large. In this 
connection a high speed of transportation is obtained through 
the corresponding tube bend but simultaneously also an even 

20 and heavy wearing thereof. Conventionally the tube arrange- 
ment includes an outer casing which may' be covered at the in- 
side by a wearing layer, for example consisting of basalt, 
porcelain etc, in order to increase the resistibil ity of 
wearing . 

25 The main object of the invention is to further increase 

the resistibi 1 ity of wearing of the tube material and at the 
same time making it possible to appoint suitable point of 
time for change of weared tubes or tube sections. According 
to the invention this is made possible by a wearing layer con- 
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sisting of a cast compound including crush glass and binder, 
preferably in the form of epoxy resin, in which compound one 
or more electrical lines are moulded said electrical lines 
being connectable to a corresponding signal line including 
indicating means to indicate breaks of electrical lines at 
a predetermined wearing of tubes. The electrical line or 
lines essentially extend in the longitudinal direction of the 
tube and are suitably moulded in the wearing composition clo- 
ser to the outside thereof than to the inside". The proportion 
of volume between crush glass and binder should amount approx- 
imately 2:1 and the fractional size with respect to the crush 
glass of the wearing composition should preferably amount 2 - 
10 mm. In a larger tube system for pneumatic transport there 
are suitably included several tubes the electrical lines in 
all tubes being connected to a common indicating means in- 
cluding indicators in the form of light diodes or the like 
corresponding to the separate tubes to indicate and identify 
breaks of electrical lines in corresponding tube or tubes. 

By use of a structure according to. the principles of the 
invention it will be possible to eliminate the large radius 
of tube bend which was necessary earlier. Hereby a more con- 
centrated wearing of the tube bend is obtained at a certain 
limited place where the exchangeable wearing material is lo- 
cated and can exist at a wanted thickness. 

A tube system designed according to the principles of 
the invention has proved to have a working life being three 
to four times longer than the life of conventional tube sys- 
tems including wearing material of a ceramic and other cast 
metal s . 

By the new tube structure it will be possible at breaks 
in electrical lines to obtain a light or sound signal indica- 
ting that the corresponding tube or tube section will soon be 
completely weared out. By being timely reminded of this cir- 
cumstance it will also be possible to reduce the costs for 
cleaning, environmental" Influence and other damages that may 
occur in connection with leakage of tubes. Simultaneously a 
high degree of reliability of the transport system is ob- 
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tained and also the possibility of planned maintainance 
stops . 

The invention will be described more in detail below 
in the form of a preferred example by reference to the en- 
closed drawings. 

Fig. 1 discloses in perspective part of a tube built 
up according to the principles of the invention, the outer 
casing of said tube being partly deleted at the tube end. 

Fig. 2 discloses in a plane view from the side a tube 
system including tubes of the type disclosed in Fig. 1 and 
utilizing an indicating means common to all tubes, said means 
permitting an immediate identification of weared tubes in the 
tube system. 

The tube 10 schematically disclosed in Fig. 1 includes 
an outer casing 12 which may be manufactured of metal or plas- 
tic, for example, and an inside wearing layer 14, which in 
this case completely covers the inside of the tube. Said 
wearing layer includes a cast composition comprising crushed 
glass and liquid epoxy resin and has been prepared in a mould, 
four electrical lines 16 being located inside the outer casing 
12. The fractional size in respect to the crush glass prefer- 
ably is within 2-10 mm. In the disclosed embodiment the 
four electrical lines 16 moulded in the cast composition ex- 
tend in the longitudinal direction of the tube 10. The elec- 
trical lines are located closer to the outside of the wearing 
layer 14 than to the inside thereof They project at both 
tube ends and should be so designed that they can be easily 
connected in a signal circuit (not disclosed in Fig. 1) for 
the intended subject, said signal circuit making it possible 
to observe - via a flashing lamp or the like - when the 
wearing of the wearing layer has advanced so far that a break 
has resulted in one of the electrical lines 16 moulded there- 
in. 

Of course the total number of utilized electrical lines 
and the extension thereof are not critical. Thus, it is also 
possible to use a single electrical line, e.g. extending he- 
lically along the length of the tube, for each tube. 
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The wearing layer 14 may either be fixed to the outer 
casing 12 or loosable in respect thereto. In the first case 
the total tube 10 has to be replaced after the receipt of the 
alarm signal. In the latter case only the wearing layer is 
replaced. 

Fig. 2 discloses a tube system having indicating means 
18 directly indicating that one of the tube sections 20, 22, 
24, 26, 28, 30, 32 which should be replaced or completed. In 
the case of interest the tube system includes tube sections 
which all comprise wearing layers and electrical lines 
moulded therein. However, in practice it is often necessary 
only to apply electrical lines to certain of the tube sec- 
tions 20, 22, 24, 26, 28, 30, 32, and particularly this app- 
lies to tube bends in which the wearing is extra hard. The 
electrical lines in all tube sections having such lines are 
connected to the common indicating means via corresponding 
electric conductors, said indicating means including a total 
number of (seven) light diodes 20 1 , 22', 24', 26', 28', 30', 
32' corresponding to the number of tube sections having elec- 
trical lines- Thus, such an arrangement makes it possible to 
directly identify a weared out tube section. 

The tube sections included in the tube system are con- 
nected to each other at the ends by conventional couplings 
designed for this end and containing bushings for the elec- 
trical lines. 
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CLAIMS 

1. A tube (10) for pneumatic transport of wearing ma- 
terial, for example crushed glass,- sand, dolomite or basalt, 
said tube consisting of an outer casing (12) which at the 
inside is covered with a wearing layer (14), c h a r a c - 

5 t e r i z e d in that the wearing layer (14) includes a 

cast composition comprising crush glass and binder, in which 
composition one or more electrical lines (16) are moulded 
said lines being connectable to a corresponding signal line 
having indicating means to enable indication of breaks of 

10 electrical lines at a predetermined tube wearing. 

2. A tube according to claim 1, character- 
ize d in that said electrical line or lines (16) extend 
essentially in the longitudinal direction of the tube (10). 

3. A tube according to/claim 1 or 2, c h a r a c - 
15 t e r i z e d in that said electrical line or lines (16) 

are moulded in the wearing layer (14) closer to the outside 
thereof and to the inside. 

4. A tube according to any of claims 1 - 3, c h a r a c- 
t e r i z e d in that the fractional size in respect to the 

20 crush glass of the wearing layer (14) preferably amounts 2 - 
10 mm. 

5. A tube according to any of claims 1-4, charac- 
terized in that the proportion of volume between the 
crush glass of the wearing layer (14) and the binder is app- 

25 roximately 2:1, 

6. A tube system intended for pneumatic transport of 
wearing material, for example crushed glass, sand, dolomite 
or basalt, in which system is included several tubes (20, 22, 
24, 26, 28, 30, 32) according to any of claims 1 - 5, c h a - 

30 r a c t e r i z e d in that the electrical lines of all tubes 
are connected to a common indicating means (18) including in- 
dicators (20', 22', 24', 26', 28', 30', 32') corresponding to 
the separate tubes a.nd having the form of light diodes or the 
like for indicating and identifying breaks of electrcial line 

35 or lines in corresponding tube or tubes. 
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